Endogenous plasma lipoprotein lipase activity in fed and fasting rats may reflect the functional pool of endothelial lipoprotein lipase.
In this study, a correlation was sought between the circulating lipoprotein lipase activity and nutritional state in the rat. In fed rats, the plasma lipoprotein lipase activity was between 30 and 120 munits/ml, whereas after an overnight fast in restraining cages, the lipoprotein lipase plasma levels were between 280 and 500 munits/ml. The plasma lipoprotein lipase activity was inhibited by a specific high titre goat antiserum to rat lipoprotein lipase. No effect of fasting was seen on the plasma hepatic triacylglycerol lipase. 6 h after fasting, adipose tissue lipoprotein lipase decreased maximally, but plasma lipoprotein lipase was not changed and rose only after 16 h. Thus, it seems that most of the lipoprotein lipase activity in the fasting plasma was related to the 3-fold rise in lipoprotein lipase activity in the heart, which may represent total muscle lipoprotein lipase. The increase in heart lipoprotein lipase was due in part to an increase in the t1/2 of the enzyme from 1.2 to 2.9 h. To determine whether the high plasma levels in the fasting rats might result from impaired clearance of the enzyme by the liver, functional hepatectomy was carried out. 15 min after hepatectomy, plasma lipoprotein lipase rose up to 20-fold in fed and about 6-fold in fasting rats. Lipoprotein lipase activity extracted by the liver was calculated to be 30-60 munits/ml in the fed and 171-247 munits/ml plasma per min in fasting rats. An increase in lipoprotein lipase activity in extrahepatic tissues (heart, lung, kidney, diaphragm and adrenal) occurred 30 min after hepatectomy in fed rats. The increase in heart lipoprotein lipase was due to an increase in heparin-releasable fraction. Since no impairment of hepatic clearance of circulating plasma lipoprotein lipase was found, the high fasting plasma lipoprotein lipase activity may be related to an increase in enzyme synthesis, decreased enzyme turnover and an expansion of the functional pool in tissues such as the heart and probably muscle. The present findings indicate that measurement of endogenous plasma lipoprotein lipase can provide information with respect to the size of the functional pool under normal and pathological conditions.